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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER: 05-1B-0870-X

SUBSYSTEM NAME: ARS - COOLING :
) REVISION: 9 01 /12/94

PART NAME PART NUMBER
VENDOR NAME VENDOR HUMEBEHR
LHU : REGENEAABLE CO2 AREMOVAL SYSTEM MC623-0016
LRU : MUFFLER, COMPRESSCR . SvaeTsy

PART DATA

EXTENDED DESCRIFTICN OF PART UNDER ANALYEIS:
ULLAGE SAVE COMPRESSOR QUTLET MUFFLER

QUANTITY DF LIKE ITEMS: 1

FUNGTION: :
ATTENUATE NQISE AT THE CLITLET OF THE ULLAGE SAVE COMPRESSOR
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CRITICAL FAILURE MODE
NUMBER: 0&-1B-0870-02

’ REVISIONG 9o oiH2Ma R
SUBSYSTEM NAME: ARS - COOLING
LRAU; REGENERABLE C02 REMOVAL SYETEM CRITICALITY OF THIS
ITEM NAME: MUFFLER. COMPRESS0OR FAILURE MODE: 2/2

FAILURE MODE:
RESTRICTED FLOW

MISSION PHARE:
o0 ORBIT

VEHICLE/PAYLOAD/MKIT EFFECTIVITY: 102 COLLUMBLA
105 ENDEAVOUR

CAUSE:

MECHANICAL SHOCK, VIBRATION, CORACSION

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDAMNCY SCREEN A) NFA

B) N/A
C) N/A
PASS/FAIL RATIONALE:
A)
B)
£)
- FAILUAE EFFECTS -
(A) SUBSYSTEM:

INABILITY TO RECOVER AIR FROM SOREBENT BEC PRIOR TO EHF'DEUF.‘E TO VACUUM.

B) INTERFACING SUBSYETEM(S):
EXCESSIVE LOSS OF CONSUMABLES.

(C) MISSION:
POSSIBLE EARLY MISSION TERMINATION DUE TO EXCESSIVE USE OF CONSUMABLES.

(D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT.

(E} FUNCTIONAL CRITICALITY EFFECTS:

WHEN CONSUMABLES LEVEL IS LOW, BACKUP LICH CANISTER MUST BE USED FOR
CD2 REMOVAL UNTIL LANDING. THE LIOM CANISTER SUPPLY IS ADEQUATE TO
ACCOMMODATE A THREE DAY MISSION. LOSS OF ALL THESE BACKUPS MAY RESULT
IN THE LOSS OF CREW/VEHICLE (A 1R2 CRITICALITY SCENARIO RESULTS}.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
- NUMBER: 08-1B-08T0-02

- CISPOSITION RATIONALE-

{A) DESIGN:

THE COMPRESSOR MUFFLER CONSISTS OF TWO PERFORATED TUBRES WHICH ARE
ENCLOSED BY THICK OPEN CELL POLYAMIDE ACOUSTIC FOAM, ALL, ALONG WITH
THE COMPRESSOR CHECK VALVE ARE PACKAGED INSIDE AN ALUMINUM HOUSING.
THE MUFFLER HAS A USEFUL LIFE/SHELF LIFE DF 43,200 HOURS WHICH IS THE
EQUIVALENT OF A TEN YEAR PERIOD,

(B} TEST:

QUALIFICATION TEST FOR 100 MISSIONS:

THE COMPRESSOR MUFFLER IS SUBJECT TO RANDOM VIBRATICH TESTING AT THE
RCRS ASSEMEBLY LEVEL; INCREASING AT & db/oet FROM 20 TO 45 WZ: CONSTANT AT
0.003 g2MHZ FROM 45 TO 1000 HZ: DECREASING AT & dhvioct FROM 1000 TC 2000 WZ FOR
THE DURATION OF 48 MINUTES PER AXIS IN THREE DRTHDGONAL AXES. SHOCK
TESTED BY ANALYSIS AT 20 G TERMINAL SAWTOOQTH SHOCK PULSE FOR 11
MILLISECOND DURATION. ACOUSTIC NOISE TESTED WITH SOUND PRESSURE LEVEL
IN THE LIMITS FRCM 56 db TO 35 db AT THE FREQUENCY RANGE FROM &3 HZ TO BDOD
HZ.

ACCEPTANCE TEET:

PROGF PRESSURE AT 1.5 TIMES OPERATING PRESSURE (18 PSIA MAX.) WITH NO
EVIDENCE OF DAMAGE OR DEGRADATION IN PERFORMANCE. LEAKAGE TESTED AT
RCAS PACKAGE LEVEL OF LESS THAN % BCCM LEAK RATE AT CABIN PRESSURE OF
14.7 PSiA. PERFORMANCE CHARACTERISTICS ARE VERIFIED.

CMRSEL:

ANY TURNARQUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRSD AT SYSTEM LEVEL

(C) INSPECTION:

RECEVING INSPECTION

INCOMING PART IDENTIFICATION ANC CEATIFICATION YERIFIED BY INSPECTION.
DIMENSIONAL VERIFICATION AT VENDOR BY B. 5. SQUACE INSPECTION.

CONTAMINATION CONTROL .
CONTAMINATION CONTROL PROCESSES AND CLEAN AREAS VERIFIED BY
INSPECTION. CLEAN LEVEL YERIFIED BY INSPEGTION. INTEANAL PRECISION
CLEANLINESS VERIFIED BY INSPECTION.

ASSEMBLYANSTALLATION
ASSEMBLY AND INSTALLATION VERIFIED BY INSPECTION.

CRITICAL PROCESSES

ANGCDIZE FROCESS YERIFIED BY INSPECTICN. BONDING PROCESS VEAIFIED BY
INSPECTION. TORQUE OPERATIONS VERIFIED TO H. 8. REQUIREMENTS. WELD DYE
PENETAANT AND VISUAL VERIFICATION OF WELDS PERFORMED BY INSPECTION.

TESTING
INPROCESS PROOF. LEAK, AND FLOW TEST PERFORMED. RCRS UNIT ATP TEST

VERIFIED BY INSPECTION. VIBRATION TEST OF ORIGINAL DEVELOPMENY TEST UNIT
AS A DETAIL OF ACRS ASSEMBLY VERIFIED BY INSPECTION DURING QUALIFICATION
TESTING.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE

. NLUMBER: D5-18.0870-02
HANDLING/PACKAGING
HAMDLING AMD PARTS PROTECTION PEA H. 8. AEGUIREMENTS.

{h FAILUHE-HIETDFI‘I":
MO FAILURE HISTORY.

{€} OPERATIONAL USE;
1) SHUT DOWN THE RCRS WHEN CONSUMABLES LEVEL IS LOW,

2) INSTALL NEW LIOM CANISTERS FOA CO2 REMOVAL. THE LIDH CANISTER SUPPLY
I5 ADEQUATE FOR 3 DAYS (MINIMLM).

- APPROVALS -
EDITORIALLY APPROVED - A i L4 ;
EDITORIALLY APPROVED ~ :JSG N 17 S f 1155
TECHNICAL APPROVAL WA CA TRHE ;,r.’-. !
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